Objective: To describe drinking patterns among individuals who prefer drinking wine, beer or spirits. Design: Cross-sectional study obtaining detailed information on intake of wine, beer and spirits and on frequency of alcohol intake. Adjustment for gender, age, smoking habits, educational attainment and body mass index. Setting: Denmark. Subjects: 27, 151 men and 29, 819 women, randomly selected from Copenhagen and Aarhus, Denmark. Main outcome measures: Drinking pattern Ð steady or binge drinking. Results: A vast majority (71%) of both men and women preferred wine or beer. At all levels of total alcohol intake, beer drinkers were most likely to be frequent drinkers. Thus, light drinkers of beer had an odds ratio for being frequent drinkers of 1.97 (95% con®dence limits 1.50 ± 2.58) as compared to light drinkers of wine (total alcohol intake 3 ± 30 drinks per month), while people who preferred beer had an odds ratio of 1.29 (1.19 ± 1.40) compared with wine drinkers in the moderate drinking category (31 ± 134 drinks per month). There were no signi®cant differences in total alcohol intake between individuals preferring different alcoholic beverages. Conclusion: If binge drinking is less healthy than steady drinking, the relation between wine intake and coronary heart disease mortality could be subject to negative confounding, since beer drinkers seem to have the most sensible drinking pattern. Sponsorship: Danish Cancer Society and the Danish National Board of Health.
Introduction
The well-known U-shaped relation between alcohol intake and mortality from all causes (Poikolainen, 1995) and from cardiovascular disease (Klatsky & Armstrong, 1990) in particular has recently been re®ned by a few studies which show a lower mortality among wine drinkers than among beer and spirit drinkers (Klatsky & Armstrong, 1993; Grùnbñk et al, 1995; Wannamethee & Shaper, 1999) . If reproduced in other populations, these ®ndings may have an impact on our understanding of the underlying mechanism, as well as on the public health messages with regard to alcohol intake. On the other hand, a large casecontrol study from Australia recently suggested that only subjects who had a steady small intake of alcohol lowered their risk of death from cardiovascular disease, while those who had the same average intake, but drank in binges had no such bene®cial effect (McElduff & Dobson, 1997) . If wine drinkers are mainly steady drinkers, while beer and spirit drinkers are mainly binge drinkers, drinking pattern may explain the apparent differences in the effects of beer, wine and spirits on mortality.
The aim of the present study was, in a large cohort of Danish men and women, to describe pattern of drinking among drinkers of wine, beer and spirits.
Materials and methods
During 1 February 1993 to 1 June 1997, a total of 27,120 men and 28, 805 women were examined as a part of the Danish study`Diet, Cancer and Health' (Tjùnneland et al, 1999) .
All cohort members completed a detailed 192-item food frequency questionnaire including questions of intake of alcoholic beverages. A description of the development of the questionnaire has been published previously (Overvad et al, 1991; Tjùnneland et al, 1999) . Furthermore, all participants ®lled in a questionnaire about known risk indicators of cancer development such as previous alcohol intake, smoking habits and school education.
The protocol was approved by the Ethical Committee, KF 01-116a96.
Drinking pattern
In the lifestyle questionnaire subjects were asked about their frequency of alcohol intake over the last year in the following categories: never, less than once per month, 1 ± 3 times per month, once a week, 2 ± 4 times per week, 5 ± 6 times per week, and daily.
Intake of wine, beer and spirits Alcohol intake was recorded as the average frequency of intake of speci®c amounts of each beverage over the preceding year: beer (one bottle), wine (one glass), and spirits, eg snaps, whisky or gin (one drink). Twelve possible response categories regarding the number of drinks of each type of beverage ranged from never to eight or more drinks per day. The consumption of red and white wine was not differentiated. Intake of light and strong beer was converted to standard beer based on ethanol content.
For calculation of total alcohol intake, all types of alcohol consumption were converted to number of drinks per month.
Drinkers were categorized as preferring a speci®c beverage type if the preferred beverage constituted 50% or more of their total alcohol intake. If intake of none of the speci®c beverage types exceeded 50%, the person was categorized as a mixed drinker.
Lifestyle
In the lifestyle questionnaire, educational attainment was estimated from length of education after basic school as none, short (less than 3 y), medium (3 ± 4 y) or high (more than 4 y).
Cigarette smoking was de®ned as currentanon-current. Current smokers were de®ned as participants who reported smoking one gram of tobacco (cigarette, cheroot, cigar or pipe) or more per day for at least the last year.
Statistical analyses
Baseline characteristics of the participants were computed for the different alcoholic beverage preference groups and levels of total alcohol intake. Due to differences in drinking pattern and intake of beer, wine and spirits, the analyses are presented separately for men and women.
The bivariate associations between beverage preference groups and high frequency of drinking (®ve or more times per week) (occasions) per week were described by logistic regression models. High odds ratios indicate frequent alcohol intake. The analyses were strati®ed on categories of alcohol intake.
The following covariates were included in multiple logistic regression analyses: age, education, smoking habits and total alcohol intake when relevant. All logistic regression analyses were conducted for men and women separately. The estimated odds ratios are presented with 95% con®dence intervals.
The SASaSTAT software for UNIX was used for statistical analyses (SAS, 1993) .
Results
A total of 32% of men and 59% of women preferred wine, 39% of men and 12% of women preferred beer, while only 3% of men and 4% of women preferred spirits (Table 1) . Another 7% were abstainers de®ned as an alcohol intake of less than three drinks per month.
Heavy drinkers (more than 135 drinks per month) who had an infrequent alcohol intake were more likely to be less educated and smoke more (only men) than steady drinkers. Otherwise, the gwo groups (`binge' and`steady' drinkers) did not differ (Table 2) .
Compared with men who preferred wine, men who were light to moderate beer drinkers were signi®cantly more likely to be frequent drinkers (Table 3) . Women who were heavy drinkers of beer had a signi®cantly more frequent intake of alcohol than women were heavy drinkers of wine (94) 2094 (78) 2912 (180) 585 (28) 258 (6) 3053 (86) 2168 (78) 31 ± 134 6889 (4210) 5123 (3069) 1260 (784) 5527 (3508) 449 (280) 454 (293) 1567 (530) (860) 146 (137) 2186 (1982) 23 (20) 74 (61) 102 (90) 693 (658) a De®ned as more than or equal to ®ve times per week.
Type of alcohol and drinking pattern M Grùnbñk et al (Table 3 ). There were only small differences among people who preferred beer and wine with regard to average monthly intake according to strata of total alcohol intake (Table 4) .
Discussion
This study shows that for a given average intake, beer drinkers are more likely to have a frequent alcohol intake than wine drinkers. Several studies have recently examined the relation between type of alcohol intake and cardiovascular disease mortality as well as all cause-mortality (Klatsky & Armstrong, 1993; Grùnbñk et al, 1995; Wannamethee & Shaper, 1999) . Most have found a potential additional bene®cial effect of a small intake of wine compared with beer and spirits intakes. We have recently suggested that these results may be confounded by diet, since wine drinkers seem to have a more healthy dietary pattern than beer and spirits drinkers (Tjùnneland et al, 1999) . On the other hand, the effects of diet would need to be rather strong to explain the differences found between wine, beer and spirits.
A recent, very large case-control study has suggested that drinking pattern may play a major role in the cardioprotective effects of alcohol. Thus, McElduff et al showed that subjects who had a small frequent alcohol intake had a signi®cantly lower odds ratio for fatal myocardial infarction compared to those who had the same average intake, but infrequent alcohol intake. The latter had no cardioprotective effect (McElduff & Dobson, 1997) .
If wine is drunk in small doses together with meals, and beer in binges, this may explain the differences found in the above-mentioned studies (Rimm, 1996) . On the other hand, this study shows that beer drinkers are less likely to be binge drinkers.
Hence, the recent suggestions from both California, Great Britain and Denmark of a lower cardiovascular disease mortality among wine drinkers than beer or spirits drinkers may be negatively confounded by drinking pattern, since beer and spirits drinkers seem less likely than wine drinkers to be binge drinkers. Type of alcohol and drinking pattern M Grùnbñk et al
